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2. THE GEOLOGY OF THE NOTTINGHAM DISTRICT.-PART I.
By THE REV. ALEXANDER IRVING, B.A., B.Sc., F.G.S., &c.
The district which lies around Nottingham, and occupies the
southern half of the county of Nottinghamshire, is one which,
though devoid of much palreontological interest, is yet by no
means uninteresting in other respects; presenting, as it does,
many questions of physical geology, and especially stratigraphical
evidence as to the relation of the rocks which occupy the border-
land between the Palreozoic and Mesozoic epochs. If therefore
the following paper deals at all competently with the subject, it
may not be altogether unworthy of perusal.
A glance at a geological map of England will show anyone that,
within a short distance of Nottingham, are to be found Coal
Measures with Pernlian, Bunter, Keuper, and Lias rocks. The
general lie and position of these formations may be readily seen from
the accompanying figure (Fig. ]) ,in which, however, the actual ,dip is
somewhat exaggerated. I propose to take the several formations
singly, and describe, to some extent, their lithological characters and
economic importance, together with the physical geography of the
country occupied by each j -noticing, to the best of my power, any
questions of general geologic interest on which the phenomena here
presented may seem to bear.
COAL MEASURES.
One of the most important coal-fields in England is that which
occupies a great part of the counties of Yorkshire, Derbyshire, and
:Nottinghamshire. Extensin, however, as it is, it forms but a
portion of the great coal-area in which it was originally deposited.
The identity of its coal-seams with those of Lancashire, and the
conformability of the coal strata to the Lower Carboniferous rocks
on both sides of the Pennine axis of upheaval, point conclusively
to the former continuity of the Coal Measures over the Carboniferous
Limestone, Yoredale Series, and Millstone Grit of the present
Pennine chain of hills. All these have long since been thrown up
into an anticlinal, so as to bring, by fracture and denudation, the
Cm boniferous Limestone, in many parts, to the surface; one result
of these processes being presented to us the well-known dales
and escarpments which add so much to the picturesqueness of the
FIG. 1.
HORIZONTAL SEOTION OF THE STRATA OF SOUTH NOTTINGHAMSHIRE, FROM THE
EREWASH TO THE WITHAM.
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Derbyshire scenery. While the Millstone Grit and some of the-
Yoredale sandstones, by their greater power of resistance, have
stood out in bold escarpments, the Ooal Measures, being composed
generally of less rigid material, have suffered to a greater extent
from denudation. In consequence of this, the valley of the Erewash-
the boundary stream between Nottinghamshire and Derbyshire-has
been formed. On the western side of this valley the Millstone Grit
is found dipping eastward beneath the Ooal Measures; on the eastern
side of the river the surface of the ground gradually ascends until
the Permian escarpment is reached This, of course, commands a
wide view of the Nottinghamshire and Derbyshire coal-field, from
the Trent Valley on the south to Ilkeston and Ohesterfield north-
ward. The Ooal Measures, hy passing under the Magnesian Lime-
stone, .disappear from the surface.
The seams of any economic value at present, which crop out in
this valley, are seven in numher:-
I.-The "Top-hard" coal.
2.-The " Waterloo" coal.
a.-The "Deep-soft" coal.
4.-The" Deep-hard" coal.
5.-The "Three-quarter" coal.
6.-The "Olod" coal.
7.-The "Kilburn" coal.
These, of course, are local names, by which the seams are known
to persons engaged in mining operations in the district. I am not
aware that the names are generally used: indeed, one of the most
important seams-the Top-hard-is known in Yorkshire, I believe,
as the" Barnsley" coal. Below the Kilburn is a series of com-
paratively worthless seams, which, with their associated sandstones
and shales, are known as the" Ganister Beds." This basin appears
to have been part of a great coal-area, extending originally from
the old land of Oharnwood to the sourthern uplands of Scotland,
broken up subsequently into separate basins by two east aud west
barriers; the one running, according to Professor Hull, across the
Pendle axis of elevation, and consequently cutting off the Newcastle
basin from ours; the other, according to the same authority,
extending from Denbighshire beneath the Plain of Oheshire, by
Leek and Oongleton, across the southern end of the Mountain
Limestone district of Derbyshire, with a south-easterly trend in the
direction of Oharnwood. A subsequent upheaval along the Pennine
axis cuts off the Nottinghamshire and Derby coal-field from that
of Lancashire. Now, assuming with Mr. Godwin Austen and other
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eminent physical geologists, that during the Old Red Sandstone
and Carboniferous periods, the Palreozoic country of Wales was con-
nected by a " bauier," running somewhere across England by the
Longmynd and Charnwood, with an old land snrface which extended
over what is now a great part of the German Ocean in the direction
of Scandinavia-have we any indications of the limits of the exten-
sion of such an old continental tract in a north-westerly direction?
Professor Hull has indicated, on a map constructed to illustrate his
work "The Coal-fields of Great Britain," that the limit of the
estuarine area-or, in other words, the shore-line of the old land
we are now considering-was in a curve drawn from Charnwood
tG tht' Humber, so as to include Newark and Lincoln; but is this
anything more than conjecture? That the Coal Measures pass a
long way beneath the Permian and Triassic rocks is pretty certain.
Do they, however, thin out as they proceed eastward? 01' do they
curve upwards again, so as to form a synclinal basin, Il.nd be found
at a workable depth on the borders of Lincolnshire? Mining
engineers have getected sufficient diminution in the general dip of
the coal strata, going east from the Erewash Valley, to warrant
expenditure of money upon a "boring" near Newark. Should
the Coal Measures be found there at a depth which can be
approximately estimated from the known thickness of the Triassic
and Permian strata, we shall of course be furnished with some
definite data for forming a judgment upon the extension of the
coal-basin in that direction; but should they pass from the
Permian 01' Bunter rocks into rocks of earlier Palreozoic times than
the Coal Measures, we may infer with confidence the thinning out
of the latter strata somewhere to the west of Newark. There is
yet a third question, and, on a broad view, perhaps the most
interesting of all. Professor Hull states,· on the authority of Mr.
Howell, of H.M. Geological Survey, that the axis of the elongated
basin in which these coal-strata lie, is represented by a line running
north-west and south-east, through Bradford and W orksop; and
this is corroborated by the ascertained thickness of the Upper Coal
Measures at the Shire-oak Colliery, near W orksop. The pit was
sunk by the Duke of Newcastle in 1859, and a description of it
was given in a paper read before the Geological Society, and
published in Vol. xvi. of the" Quarterly JournaL" After passing
It Professor Hull: "Permian and Triassic Rocks of the Midland Counties."
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through 207 feet of Permian strata the Ooal Measures were
entered :-
I.-Upper Ooal Measures to the "Top-hard"
or "Bamsley" coal, including numerous
sets of beds of shale, sand,stone, and inferior
coal (the "Rotherham Rock" being Feet.
there 66 yards in thickness) . 1300
2.-Estimated thickness below the" Top-hard"
seam. 2000
3300
This gives us the thickness along the axis of our conjectural
synclinal basin. On referring to the map it will be seen that, if
the line, imagined to pass through Bradford and W orksop, be
continued to the south-east, it passes very near Newark. Who
can say, then, that some 1,300 feet of Upper Ooal Measures may
not be pierced before the Top-hard seam is reached at the latter
place, assuming the seam to extend so far? And, should this
prove to be the case, who can say how much farther the Ooal
Measures may not extend in the direction of Norfolk? On the
other hand, it must be borne in mind that the thickness (3ft. lOin.)
of the Top-bard coal at Shire-oak, as compared with its known
thicknesE (6ft.) at Killamarsb, at Wilford, near Nottingham, and
at MOOl"green, in the Erewash Valley, implies a thinning-out of
that seam to the north-east.
As we pass eastward along the southern limit of the Nottingham-
shire coalfield, the dip trends more to the north. But, since
this is caused by the great fault which runs east and west, it gives us
no indication of the limits of the coal;-strata to the south. That coal
exists at a workable depth beneath the valley of the Trent, near
Nottingham, has been proved at the colliery of Saul Isaac, Esq ,
M.P., at Wilford. Here the Top-hard coal is met with at a depth
of 70 yards; bnt on the sonth side of the shaft the fault just
mentioned has thrown the beds down another 95 yards. In con-
sequence of this displacement, at a boring nearer to the village of
Clifton (at what is known as the" Spinney bore-hole"), the same
seam is .only reached at 186 yards. A comparison of" this boring
with the Wilford shaft is the more interesting, because, in order to
account for the difference of 21 yards in the depths at which the
same seam is found at the two places, we mp.st assume the eastward
E
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extension of the fault marked hypothetically on the survey map as
running south of Bramcote and through the village of Beeston. By
the continuance of such a fault between Wilford and Clifton, tIle
difference of the two borings just referred to seems to be accounted
for. This fault bas been shown, too, to exist by two other borings
in the same neighbourhood, and both in the Trent Valley: the olle
at Chilwell; the other at Highfield, on the estate of E. J. Lowe,
Esq. At the latter place, Coal Measures were entered aftt>r
penetrating 25 feet of gravel and alluvium, and, below these, nearly
100 feet of Bunter strata. A coal-seam has be'en cut here at a
depth of 254 feet. The Chilwell boring, after penetrating to a
depth of 336 yards, was abandoned, owing to some dispute between
the proprietor and the manager. A considerable thickness of rock
(described in the account furnished me as Keuper) was pierced
below the alluvium of the valley, and the Coal Measures are stated
to have been entered at the depth of 156 yards. Deducting from
this five yards of alluvium, we have left 151 yards of Triassic strata
to compare with the thickness of the same strata at Highfield; and
the difference is snch as can only Le accounted for by the fault
above referred to, which must have a down-throw to the south.
Four seams were cut 9:.1, 1.he Chilwell boring, of the respective
thicknesses of 6, 17, 12, and 9 inches.
In dealing with a subject on which so much bas been written as
that of our coal· fields, it is difficult to say much that is new
without descending too much to details. It is hoped, however,
that some little interest may he found to attach to the above.
'Dle recent high prices of coal have proved a great ,stimulus to
the spirit of mining enterprise among capitalists, and a Dumber of
new pits have been sunk in consequence in the neigllbourhood of
Nottingham, partly to meet the demands of the manufacturing
industries of the locality. The pits now in working order within
ten miles of the town are too Hlany to enumerate. The great
increase of trade, of population, and of mineral traffic of late years
has also created a necessity for morc railway accommodation; and
at the present time two new railways are being constl'Ucted across
the coal country: one by the Great Nortbern Company, to pa~s
round hy a sweep to the north of ~oUingham, and open up CODl-
munication between the mineral districts of Derbyshire and the
Eastern Counties; the other by the Midland Company, in a line
due west from Radford, on the western side of Nottingham. TIle
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latter runs parallel with the Nottingham
Canal, and in one place close by it, sug-
gesting rather forcibly the contrast be-
tween the requirements of the present
day and the slow-going transit, by means
of locked canals, which sufficed only a
generation or two ago. This railway
has exposed, in a cutting at W oUaton,
no less than four seams of coal, within
a distance of about 300 yards. They
have an easterly dip of about 5 deg.,
and crop up at the surface of the
ground, thus-(Fig. 2). In the pit
sunk here by Mr. Oldknow, of Notting,..
ham, the flow of water is so great as
to necessitate the "tubbing" of the
shafts with iron for about 100 yards.
Not only in the country where the
Coal Measures come to the surface, but
aU up the Leen Valley, where twenty-five
years ago the Magnesian Limestone was
penetrated by a single pit - that at
Cinderhill-taU chimneys rear them-
sehes in all directions, disfiguring the
landscape, and accompanied by all the
usual disagreeables of coal-mining. Even
the Bunter, which lies upon the Per-
mian on the east side of the Leen,
and in its northern part extends round
to the west of that river, forming
the Skegby Hills, is pierced by a
pit extensively worked at Annesley.
Another is about to be sunk through
the same strata east of the Leen, on the
north side of Bestwood Park. On
referring to the report of the pro-
ceedings of the British Association at
Nottingham in 1866, I find that the
late Director-General of the Survey,
in a paper read by him on that occa--
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sion, referred to some statements which he had made three
years before, in a lecture given at Mansfield, to the effect that it
was even then well known that betweeen Mansfield and Notting-
ham" the Derbyshire coal-strata, rich as they are, become thicker
and thickel' as they dip under the jJfagnesian Limestone .... and
produce coals, superior indeed in quality and dimensions, to most
of the beds of Derbyshire, where no one, even a few years before,
except geologists, thought of their existence." And Sir Roderick
predicted that a future rise in the price of coals would lead to
mining for them even under the New Red Sandstone, though at
depths which would then have rendered such operations unre-
munerative. This is now going on. I have taken tbe liberty of
italicising a portion of the above passage, because, from some mis-
apprehension, it appears, of what the veteran geologist said on
the subject, certain "practical" people fancy that they have
since proved him to have been in error by bringing to light
facts, which simply, so far as I can make out, corroborate his state-
ments.
THE POIKILITIC SERIES OR SYSTEJ>I.
This term has been restricted of late years by some geologists
to the Triassic rocks j but when one finds so venerable
an authority as the late Professor Phillips,-who himself antici-
pated Murchison's "Ptrmian" nomenclature, by a proposal to
correlate the Magnesian Limestone and its associated
marls and sandstones with the rocks of the Carboniferous
period, "on the ground of the fossil contents"-asserting,
as the result of further study, that "in some respects and
in some districts it is more convenient to aclhere to the
old-established alliance of the Permian many-coloured deposits,
with the variegated sandstones and clays of the New Red
series," I trust I may be acquitted of any charge of presumption or
conceit, if I do not hesitate to treat at least the Permian and
Bunter asa continuous series, whose "physical history on the whole
is one great sequence of natural operations." And although
feeling necessarily somewhat diffident with regard to my own
interpretation of the facts which I have observed, one caunot err
greatly in applying the principle recommended by such a master of
geological science-" to adapt our classification to the region
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which specially engages our attention for local description and
limited inference.".
PERMIAN.
The Magnesian Limestone is by far the most important member
of the Permian group in Nottinghamshire. Further north, beyond
Mansfield, it produces the beautiful crystalline dolomite, which
furnishes a building stoue of great durability, except when exposed
to an atmosphere like that of the metropolis, where the enormous
consumption of coal and coal-gas charges the air with sufficient
sulphur dioxide to effect the same sort of metamorphosis as that
which takes place in a carbonate underground, when exposed to the
water charged with the same gas from the oxidation, it may be, of
iron pyrites or of native sulphur. Near that town, too, are the
fine intercalated masses of a much more siliceous character, well
known to architects and builders as the "Mansfield White" and
"ManRfield Red" sandstones. As we proceed south, in the
direction of Nottingham, the Magnesian Limestone a$sumes
smaller proportions, though a coarse granular variety is quarried
at Bulwell, and extensively employed in Nottingham and the
vicinity for public buildings. The Permian series about Nottingham
belongs mostly to the" Zechstein" group, the "Kupferschiefer"
is partly represented, while the "Rothliegende" appears to be
wanting altogether. The series thins out and disappears along a
line running east and west between W ollaton and Bilborough, not,
I think, as the re8u1t of subsequent denudation of the series itself,
but of the previous denudation of the Coal Measures on which it
rests. The marls lie chiefly above the principal beds of Magnesian
Limestone, and are th emselves interstratified with thin flaggy bands
of that rock. The uppermost beds are the Permian Sandstones,
which at Cinderhill have their planes of bedding commonly marked
with annelid-tracks. At Kimberley an interesting fault, which
l\1\S brought up the Coal Measures to Ii. level with the Magnesian
Limestone, is now exposed in the new railway cutting. The
character of the Permian strata. varies very much horizontally,
even within very limited areas. Thus at Cinderbill, about three
miles from Nottingham, the section represented in Fig. 3 is to be
seen, with the Permian Marls well developed, and (where not
• "G1loIogy of Oxford Ilond the V1lo11ey of the Thames," by John Phillips, p. 88.
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removed for bricks) resting upon the Magnesian Limestone, while
the Sandstones in turn rest upon the Marls.
FIG. 3.
SEOTION AT CINDERHILL BRICK·YARD NEAR NOTTINGHAM.
a. Magnesian Limestone.
b. Red and purple Marls with thin bands of Limestone.
c. " Permian ,. red Sandstones.
d. Breccia Bed.
e. Lower Mottled Sandstone, mnch less coherent than c.
fl. Fault, with downthrow to the right of 10 feet.
1'. Fanlt, with downthrOow to the left of 40 feet.
About half-a-mile to the north a railway cutting, just
made through an outlier of Bunter with a Permian base,
has exposed the same Upper Permian Sandstones; but here
they have thickened, and the Marl has almost disappeared.
Near Bobber's Mill (two miles to the S.E.), a variation
of the opposite nature is observable: the deposits are much
less siliceous than at Cinderhill, and' the uppermost Permi an
strata are composed chiefly of marls At Linby, and other places,
the limestone is quarried both for lime-burning and for building
purposes. None of the beds here are very thick, and they have
distinct marl-partings. At Kirkby we get down to the basement
beds of the Permian series, and the Marl Slate is found to yield the
characteristic Schizodu8.
The great unconformability between the Coal Measures and
Permian is inferred from several facts :-
(1.) The Magnesian Limestone, which at the Shire-oak Colliery
is 1300 feet, and at Hucknall Torkard 1100 feet above the Top-hard
seam, is seen at Strelley resting immediately upon that seam, whose
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outcrop must have been exposed at the latter place by denudation
prior to Permian times; so far, at least, as they are represented by
any Permian strata in this district.
(2. ) We have proof of a great movement between the Car-
honiferou'!l and Permian deposits in a most interesting fault at
Cinderhill. This fault cuts through the Lower Mottled Sand-
stone of the Bunter and through the Permian strata, and passes
down to an unknown depth in the Coal Measures. It has affected
the Bunter and Permian series equally, and to the extent of only
about ten yards; but in the Coal Measures, my friend, Mr. G.
Fowler, C.E., the engineer to the colliery, has found, by actual
measurement, after working'up the" hade" of the fault, where it
has dislocated the Top-hard seam, that the vertical displacement
is no less than 70 yards in the Coal Measures. Two things, of
course, are recorded here. In the first place, the fault gives no
indication of any disturbance between the depositions of the
Permian. and Lower Bunter strata. But secondly, when we deduct
the displacement of ten yards which the two upper series have
suffered from the total displacement of 70 yards, there remains
a thl'OW of 60 yards as the result of movements which must have
occurred between the deposition' oj the Carboniferous and Permian
strata.
Now as to the conformability of Permian and Trias :-
(1.) The thickness of the breccia which here marks the junction
of the Permian and Bunter series varies from one to three feet. In
the railway cutting before referred to there is the same sequence of
beds (with less marl); the breccia·bed is also much thinner. There
is 1/0 unconformability apparent at either of these sections between the
BuntB1' and Pel'mian sen'es, nor, as we have seen, does the fault at
Oinderhill give indication of any extensive movement, such as
would in all probability have occurred had there been any great
lapse of time between the two periods of deposition represented by
the two groups now under consideration.
(2.) Mr. E. Wilson, F.G.S., of Nottingham, has made a careful
examination of the fragments contained in the breccia both. here
and at Kimberley, where he has observed it. He describes them
as of a most varied character, " nodular and concretionary balls
and slabs of Permian limestone, some of them containing cavities
lined with calcite, the nodules themselves being often encrusted,
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and having their surfaces indented, with small angular pebbles,
while in other instances they adhere to the surface by a calcareous
cement." Mr. Wilson thinks that this affords evidence of the
incomplete consolidation of the Permian strata at the time the
breccia was accumulating, and that consequently we are justified in
relegating it to the close of the Permian times. He has found a
good deal of cbert from the Derbyshire limestone, as well as frag-
mentary encrinites, though these are more abundant at Kimberley,
which is three miles nearer the source of them. The breccia
contains also numerous" fragments of light green and dark blue
slate, fragments of purple and drab Permian marlstone, and a few
partly rounded quartz pebbles." The breccia appears to rest upon
a surface of Permian sandstone, rendered somewhat uneven by
contemporaneous erosion; and t~is, too, would seem to connect
the breccia closely in time with the Permian. The same kind of
breccia was found at the base of the Bunter, in sinking the shaft
of the Wilford Colliery, near Nottingham. Mr. Marsh, the
manager, informs me, however, that there were no Permian strata
below it. This would seem to indicate that, during the deposition
of the Permian strata, those parts of the Coal Measures which were
above the sea suffered degradation to such an extent that a slight
alteration of level was sufficient to extend the shore-line across
both Permian and Coal formations. The absence of Permian strata,
too, at Wilford, justifies us in assigning the breccia to the Bunter
as much as to the Permian series, and this inference is borne out
by its position at Bobber's Mill (a place midway between the
Cinderhill and Wilford section"s), since here the breccia is found
forming the actual base of the Lower Bunter sandstone to the
thickness of four to six inches, and resting itself upon very tena-
cious marls usually assigned to the Permian strata.
The general inference seems to be that the breccia belongs to the
Bunter and Permian series equally, and, with the conformability of
the strata above and below it, affords no ground for assuming 1\
great lapse of time between the deposition of the Permian and
Bunter deposits.
